The effects of two commercial emulsifiers (sucrose esters of fatty acids with C16 and C18 fatty acid moieties) on the growth, germination and/or outgrowth of six strains of the causative bacteria of O.A. flat sour spoilage were studied.
In the TSiF medium, both emulsifiers at concentrations higher than 100ppm inhibited the growth of all six strains.
For germination and/or outgrowth, the minimal inhibitory concentration (MIC) of one of the emulsifiers was 10ppm and that of the other was 10 to 100ppm depending on the strain.
In the coffee medium, the highest MIC of both emulsifiers for growth, germination and/ or outgrowth was 300ppm.
In the shiruko medium, the highest MIC of one of the emulsifiers for growth was 5000ppm and that of the other was 6000ppm.
The highest MIC of both emulsifiers for germination and/or outgrowth was 5000ppm. It is concluded that the sucrose esters can prevent O.A.
flat sour spoilage at 300ppm in canned coffee and at 5000ppm in canned shiruko.
It is suggested that the addition of the sucrose esters would effectively prevent the spoilage of canned drinks kept hot in vending machines in Japan. 
Sucrose esters of fatty acids
The sucrose esters of fatty acids used were two kinds of commercial emulsifier, P-1570 and S-1570 (Ryoto Co., Ltd.), with C16 and C15 fatty acid moieties.
The compositions of the fatty acids and sucrose esters of the emulsifiers are shown in Table 1 . Roasted coffee beans (Colombia, Ueshima Coffee Co., Ltd.), cow's milk, skim milk, granulated sugar and sodium bicarbonate (special grade) were commercially purchased.
To obtain coffee extract, 25g of roasted coffee beans was ground and extracted with 500ml of deionized water in an electric coffee maker.
To remove bacteria from the sugar, especially bacteria similar to the strains used, granulated sugar was dissolved in an appropriate amount of deionized water, and the solution was filtered through Millipore filters (GSWP 047 S0). The filtrate was concentrated under a vacuum. The concentrations of the emulsifiers added to the coffee medium ranged from 0 to 500ppm at intervals of 100ppm.
Canned yudeadzuki (traditional Japanese boiled and sweetened adzuki bean product) and sodium chloride (special grade) were commercially purchased. (Table  3) , which falls in the ranges described above.
In the case of the inhibition tests in the TSiF medium, the growth of the strains was inhibited by 100ppm of both emulsifiers. However, germination and/or outgrowth were inhibited by 10 or 100ppm of P-1570, and by 10ppm of S-1570 (Tables 3 and 4 ). These results show that the effects of the emulsifiers on the germination and/or outgrowth are greater than on the growth.
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In the case of inhibition tests with foods, a comparison of the effects of the emulsifiers on growth and on germination and/or outgrowth indicates that the latter are more sensitive than the former to the emulsifiers, except for Strain No.26-11 ( Figs. 1 and 2) . These results agree with the results obtained in the TSiF medium (Tables 3 and 4) .
A comparison of the effects of P-1570 and S-1570 suggests that the former is more effective, in contrast to the results obtained with the TSiF medium ( Table 4 ). The reason for this difference is not known.
Strain Nos.28-3 and 28-4, isolated from the canned shiruko samples, spoiled the coffee medium and the spoilage was inhibited by the emulsifiers in the same manner as with the four strains isolated from the canned coffee samples (Fig. 1.) . Conversely, Strain No.24-1, isolated from the canned coffee samples, spoiled the shiruko medium and the spoilage was inhibited by the emulsifiers in the same manner as with the two strains isolated from the canned shiruko sample (Fig.  2) . These results further support our previous conclusion that O.A.
flat sour spoilage of canned coffee and canned shiruko are caused by the same obligate anaerobes4).
The lowest concentrations of the sucrose esters required to inhibit growth, germination and/or outgrowth in the TSiF, coffee and shiruko media increased markedly in that order.
According to Bourne et al., sucrose monostearate forms an insoluble complex with starches18). Kato and Shibasaki reported that the antimicrobial activities of sucrose dicaprylate are influenced by some food constituents12).
In view of these findings, it is considered that the results obtained here are due to loss of the inhibitory activities of the sucrose esters due to interaction with food constituents.
Thus, especially in the case of the shiruko medium, the high concentration of starch in the adzuki beans means that a high concentration of the sucrose esters is required for the inhibition.
From all these results, it is concluded that the sucrose esters prevent O.A.
Therefore 
